EFFECTS OF PROBLEM SOLVING IN THE HIGH SCHOOL HEALTH OCCUPATIONS CLASSROOM ON CONFIDENCE AND UNDERSTANDING by Manninen, Ronda
Northern Michigan University
NMU Commons
All NMU Master's Theses Student Works
2008
EFFECTS OF PROBLEM SOLVING IN THE
HIGH SCHOOL HEALTH OCCUPATIONS




Follow this and additional works at: https://commons.nmu.edu/theses
This Open Access is brought to you for free and open access by the Student Works at NMU Commons. It has been accepted for inclusion in All NMU
Master's Theses by an authorized administrator of NMU Commons. For more information, please contact kmcdonou@nmu.edu,bsarjean@nmu.edu.
Recommended Citation
Manninen, Ronda, "EFFECTS OF PROBLEM SOLVING IN THE HIGH SCHOOL HEALTH OCCUPATIONS CLASSROOM





EFFECTS OF PROBLEM SOLVING IN THE HIGH SCHOOL HEALTH 




















Northern Michigan University 
In partial fulfillment of the requirements  
For the degree of 
 
 
Master’s in Science Education 
 
 

























This thesis by Ronda Manninen is recommended for approval by the student’s thesis 

















































In order to catalog your thesis properly and enter a record in the OCLC international 
bibliographic data base, Olson Library must have the following requested informati n to 
distinguish you from others with the same or similar names and to provide appropriate 






Manninen Ronda Rae 
 
DATE OF BIRTH: 








EFFECTS OF PROBLEM SOLVING IN THE HIGH SCHOOL HEALTH  
 










 This action research investigated the relationship between self-confidence and 
understanding while problem solving in high school Health Occupations students. The 
participants were 84 twelfth grade students and their teacher at Marquette Senior High 
School who took part in a one-group pretest/posttest repeated measures design. Students 
solved three healthcare problem sets of equivalent difficulty in the areas of s fety, ethics, 
and aging, which are required standards of the Health Occupations curriculum. Students 
rated their understanding, logical solutions, whether solutions were financially workable, 
use of examples, and confidence on a 5-point interval scale. Peers evaluated the solutions 
with feedback and ratings using the five interval scale items. Students revised their 
solutions based on peer feedback and submitted their solutions for the teacher’s feedback 
and ratings on the five items. Posttest scores were significantly higher than pretest scores 
for all self, peer, and teacher ratings. Marked correlations occurred between confidence 
and understanding in self, peers, and teacher. This research did not support the use of 
problem solving to confront low participation. Participation declined steadily with eac
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This thesis follows the format prescribed by the Publication manual of the 
American Psychological Association. Secondary health science educators are being asked 
to prepare students for a complex health care field where medical errors can be life 
threatening and patient conditions are always changing. Given a need to prepare students 
for high school graduation, post-secondary training, college, and ultimately the 
workforce, researchers must study teaching strategies that will improve job and life skills, 
such as problem solving. The significance of this thesis involves analyzing problem 
solving in the Health Occupations (HO) classroom.  
Background information concerning significance of thesis topic is presented in 
chapter 1, as are problem and purpose statements. In addition, significance and nature of 
the study, research questions, theoretical framework, definition of terms, assumptions, 
scope, limitations, and delimitations as related to this study are addressed. The chapter 
concludes with a chapter summary. 
Background of Problem 
Career and Technical Education (CTE) programs, formerly known as vocational 
education (VE), have been around since the United States became its own nation over 
200 years ago. VE began with the father-son apprenticeship in the late 18th c ntury 
(Barlow, 1976). The manual labor movement occurred during the industrial revolution 
and created institutes to improve farming and mechanical skills and literacy, whi h 
brought together labor and education (Barlow, 1976). VE expanded to include trade 




economics for the education and occupation needs of women, and agricultural education 
to find solutions to feed the rapidly growing population, (Barlow, 1976). The federal 
government recognized the importance of VE to the national economy in 1917 when the 
first federal aid was secured to support VE’s goal of preparing people for work. In the 
1960’s the first health science program, practical nursing, was added to VE. During the 
1970’s, advances in technology and the addition of career education to VE brought about 
changes still being used today (Barlow, 1976).  
To enhance rigor, relevance, and relationships in high school students’ education, 
Governor Jennifer Granholm introduced the Michigan Merit Curriculum in 2006 
(Michigan State Plan for Career and Technical Education, 2007), which includes changes 
to secondary Career and Technical Education. CTE electives supplement core academic 
classes by strengthening academic, technical, and employability skills of high school 
students (Michigan State Plan for Career and Technical Education, 2007). In 2005, 16 
Career Clusters, of which Health Science is one cluster, became a required curriculum 
framework for all CTE instructional programs in Michigan (Michigan State Plan for 
Career and Technical Education, 2007). In 2007, statewide business and industry 
technical standards were selected for every CTE instructional program (Michigan State 
Plan for Career and Technical Education, 2007). HO is an approved Health Science class. 
To be considered a “completer” in the HO program, students must show readiness for 
post-secondary coursework and/or employment (MDE, 2005), which includes 
demonstrating proficiency in problem solving.  
CTE in Michigan provides relevance and relationships to help cement learning for 




programs must follow the new requirements, the National Healthcare Foundation 
Standards and Accountability Criteria (National Consortium on Health Science & 
Technology Education, 2008). Within the criteria are Career and Employability Standards 
for which problem solving skills state students must be able to “identify typical problems 
that occur in a workplace and use a problem solving model to devise solutions,” (Health 
Science Therapeutic Pathway, 2008, Segment 4). Prior to this study, problem solving was 
taught using case studies only. To encourage students to become more aware of their 
problem solving abilities, pretest and posttest assessments were added.  
This research study utilizes three problems (safety, ethics, and aging) to aalyze 
student confidence and understanding while problem solving. These problems were 
specifically chosen to cover additional parts of the National Healthcare Foundation 
Standards and Accountability criteria. The technical standards for the three problem 
topics are:  
• Safety Practices - application of safety procedures to protect clients, co-
workers, and self (Health Science Therapeutic Pathway, 2008, Segment 
5), and include standard precautions, personal safety standards based on 
Occupational Safety and Health Administration (OSHA) and Center for 
Disease Control (CDC) regulations, personal protective equipment (PPE), 
body mechanics and ergonomics, and environmental safety.  
• Ethics - understand accepted ethical practices with respect to cultural, 
social, and ethnic differences within the healthcare environment and to 
perform quality healthcare delivery, (Health Science Therapeutic Pathway, 




• Aging - compare diseases/disorders including respective classifications, 
prevention, causes, pathogenesis, diagnosis, therapies, care, and 
rehabilitation, (Health Science Therapeutic Pathway, 2008, Segment 1). 
This research study primarily focuses on problem solving, but also includes major 
knowledge standards students need to be successful on the required end-of-year National 
Healthcare Foundation Skills Assessment (NCSTE, 2008). Success on the National 
Healthcare Foundation Skills Assessment gives students a basis for planning a career in 
healthcare. 
The Career Pathways Upper Peninsula of Michigan Job Outlook 2012 reports the 
top ten careers in demand for Health Sciences are pharmacists, physician assst ts, 
respiratory therapists and technicians, surgical technologists, medical records technicians 
and health information technicians, physical therapists and aides, medical assist nt , and 
medical equipment preparers (Michigan Department of Labor and Economic Growth, 
2008). Although these careers require a wide range of additional education and trainig, 
good problem solving skills are necessary in all of these fields, as is a thorough 
knowledge of safety, ethics, and aging (Health Science Therapeutic Pathway, 2008). 
Students electing to take the HO class are seniors planning to pursue careers in 
healthcare, and most will begin college in the fall with a health career related major. The 
HO class does not count towards the students’ grade point average (GPA), but is relevant
in preparing students for additional training, college, and employment. The HO class 
includes a requirement for students to spend 14 weeks in a healthcare related clinical 




students with an opportunity to job shadow and apply knowledge and skills learned in the 
first semester of the HO course (Health Science Therapeutic Pathway, 2008).  
Statement of Problem 
 Over the past 30 years, the modern workplace has radically changed, and 
demands on those making the transition from the classroom to the workforce continue to 
rise (OECD, 2004). Research shows U.S. high school students are behind their 
international counterparts in problem solving, ranking 24th out of 29 nations (OECD, 
2004, Table 389). Half of American students fell below the threshold of problem solving 
skills considered necessary to meet emerging workforce demands (OECD, 2004). A 
national survey corroborates this finding as 46% of American manufacturers say their 
employees have inadequate problem solving skills (NAM, 2005).  
 Students are not good problem solvers for several reasons. Students may be naïve 
or have preconceptions toward academic content, anxiety, off-task behavior, teacher-
centered teaching strategies (Arrendondo & Rucinski, 1994), or no perceived connections 
to problems. Students have difficulty seeing the classroom as real world and education 
needs to include methods for students to adapt to ever-changing clinical settings by 
designing activities to improve problem solving and critical thinking skills.  
 This study will utilize an analysis of student’s self-reported level of con idence, 
which is supported by research of self-efficacy. Lawson, Banks, and Logvin (2005) 
discovered self-efficacy exists when students believe they are capable of performing in a 
manner to attain a goal, such as formulating a workable solution to a problem. 
Furthermore, reviews and meta-analyses of self-efficacy studies suggested s lf-efficacy 




2005). This study will also utilize an analysis of student understanding, which is 
supported by research of metacognition. McLoughlin and Hollingworth (2002) suggest 
one successful metacognitive strategy for learning problem solving is through the 
opportunity for students to evaluate the outcome of their efforts via reflection and self-
assessment. As such, this study utilizes pretest and posttest assessments to analyze 
relationships between confidence and understanding while problem solving.  
Purpose of Study 
 The purpose of this quantitative research is to investigate how confidence and 
understanding relate while problem solving in the HO classroom. The analysis will 
determine if students gained confidence in abilities and understanding of their thinking in 
the progression from solving three problems sets after receiving feedback from peers and 
teacher. This was measured by pretest and posttest comparisons. Problem difficulty will 
also be analyzed, as well as correlation between use of examples with confidence and 
understanding.  
 In this study, each participant was asked to solve three problems sets (safety,
ethics, and aging) and to assess themselves on five items (understanding, logical solut on, 
financially workable solution, use of examples, and confidence). After peer and teacher 
feedback, students revised their solutions and reassessed themselves. The solutions were 
also reassessed by peers and teacher. The data was gathered and statistically nalyzed to 
look for significant differences in pretest and posttest data. The main outcomes in this 
study were changes in confidence (supported by self-efficacy) and understa ing 





Significance of Problem 
This study is useful because problem solving is an area of concern in high school 
and college students and health care workers. Documentation exists showing health car  
workers lack of critical thinking skills has led to medical errors. Greater than 7,000 
deaths occurred in the U.S. due to medication errors (McFee, 2006). Of the 50,000-
100,000 Americans who die each year of medical errors, over half are preventable 
(McFee, 2006). As a result, the teaching of problem solving methods has been 
incorporated in a multitude of health care fields, especially pharmacy, in an effort to 
identify key areas of improvement.  
Critical thinking is required in problem solving (Hartman, 1999), and literature 
reveals that critical thinking skills must be addressed in high school. In the Executive 
Summary of America’s Perfect Storm: Three Forces Changing Our Nation’s Future, an 
alarming trend reveals over half (52%) of our nation’s 16-year olds do not demonstrate 
sufficient skills needed to fully participate in an increasingly competitiv  work 
environment, (Braun, Kirsch, Sum, & Yamamoto, 2007). Such skills are necessary to 
function effectively in a complex society, with its large bureaucratic institutions and 
complex legal, health care, and retirement systems (Braun et al., 2007). The executiv  
summary also stated that between the years 1984 and 2000, employment in jobs 
associated with college-level education grew by 20 million, representing two-thirds of the 
job growth, (Braun et al., 2007). If the current educational trend continues over the nex 
25 years in the U.S., better-educated individuals leaving the workforce would be replaced 




 In a report which supports problem-based learning, an educational group, the 
Partnership for 21st Century Skills, states, “Today’s graduates need to be critical thinkers, 
problem solvers, and effective communicators who are proficient in both core subjects 
and new 21st Century content and skills” (Pearlman, 2006, ¶ 3). An article from an 
economist supports the sentiment regarding the importance of problem solving in today’s
workforce and states,  
To get a higher wage middle class job, a high school graduate needs skills that fit 
today’s economy. This involves hard skills like being able to read and do math, 
but also soft skills like the ability to problem solve and work well in groups. 
Companies like Motorola and Honda are looking for those basic skills and almost 
half of high school graduates lack them (Friedman, 2008, ¶ 8).  
Nature of Study 
This quantitative study uses a one-group pretest/posttest repeated measures design 
with educational activities in an effort to analyze how confident and aware students ar  in 
problem solving. Students will also assess their ability to use examples and formulate 
logical and workable solutions. Peer and teacher feedback, along with student 
reassessment will provide additional information for this study. Quantitative analysis will 
determine any change in confidence and understanding after feedback, from pretest to 
posttest and the difficulty of the three problem sets (safety, ethics, and aging). The 
purpose of this study is to examine HO student confidence and understanding while 
problem solving. 
Prior to this research, students in the HO class utilized daily journal writing 




daily reflection using observation and given prompts, such as safety topics, legal and 
ethical issues, and aging and treatments. This research study took place during the last six 
weeks of the 2008 academic year. This research design measured five items: 
a) Understanding of problem  
b) Clear and logical solution 
c) Workable and financially sound solution 
d) The use of examples in the solutions  
e) Confidence in solving problem  
Research Questions 
 The research questions that guided the study were: (1) What is the relationship 
between understanding while problem solving and confidence in one’s ability to engage 
in problem solving? (2) What is the effect of feedback (pretest/posttest) on students’ 
understanding while problem solving and confidence in their ability to engage in problem 
solving? The central research questions will be analyzed through the five pretest and 
posttest items (understanding, logical solution, financially workable solution, use of 
examples, and confidence).  
 
Conceptual and Theoretical Framework 
The goal of the information processing approach to cognition is to understand 
human thinking (Huitt, 2003), and is the theoretical framework used in this study. The 
most recent information processing model, the connectionist model, proposed by Huitt 
(2003) and earlier by Rumelhart and McClelland (1986), emphasizes how information is 




more connections to a single idea or concept, the more likely information will be 
remembered. Connectionism requires two processes, retrieval from memory of pe tinent 
information and proper application of information to a problem (Huitt, 2003). 
Connectionism is supported by Arrendondo and Rucinski (2004) as their examination of 
writing assignments, utilized meta-cognitive reflection to increase learning. Arrendondo 
and Rucinski (1994) state, “learning takes place in an environment of thinking and 
reflecting, by connecting the old to the new.” Arrendondo and Rucinski (1994) conclude 
that students showed higher level thoughts as courses progressed. Evidence existed in the 
student reflections of multi-level thinking. These levels were identified as retrieval, 
comprehension, analysis, knowledge utilization, and metacognition. Using the 
connectionism theory of information processing (Huitt, 2003), this research study will 
examine if and how students make connections between the given safety, ethics, and 
aging problem sets with internship experiences, journal assignments, and previous 
classroom lessons, and to apply the knowledge to problem solving.  
Definition of Terms 
For the purpose of this study, the following definitions pertain to selected terms 
used throughout this thesis. 
Connectionism. “The idea that information is stored in multiple locations 
throughout the brain in the form of network connections” (Huitt, 2003, p. 2). 
Critical Thinking. “A result of reflecting on one’s learning and developing a 
meta-awareness by reflecting one’s thoughts, feelings, and actions” (Lerch, Bilics, & 




Metacognition. “A learner’s knowledge about his or her processes and the ability 
to control and monitor these processes as a function of the feedback the learner receives
via outcomes of learning." (McLoughlin & Hollingworth, 2002, p. 3). 
Self-efficacy. “Confidence in one’s abilities to successfully complete tasks in 
specific contexts” (Lawson et al., 2005, p. 707). 
Assumptions 
 This quantitative study utilizes several assumptions. First, this study will assume 
participants answered all questions honestly. Second, this study will assume participants 
worked independently on their solutions. Finally, this study will assume participants are a 
representative group of HO students who can answer the questions in a sufficient manner
so reasonable data regarding the relationship between confidence, understanding, 
connectionism, and problem solving can be gathered and generalized. 
Scope 
 This study will explore the relationship between confidence and understanding 
while problem solving in a HO classroom. Students will assess their own understanding, 
use of examples, and confidence in problem solving before and after peer and teacher 
feedback.  
Limitations and Delimitations 
 Subjective and interpretive biases are potential limitations in this quantitative 
study, due to student inexperience in using rubrics. Although the rating scale is closed-
ended, students have a tendency to assess themselves and their peers higher; and 
overestimation of abilities may contribute to less than optimal student achievement 




assignment according to specifications. A number of students cited the following reasons 
for not completing the problems: too much work, did not need the points to pass the class, 
or did not care about school anymore.  
Summary 
 Problem solving and critical thinking research continues to deserve high levels of 
consideration as has been shown by their important role in job performance in today’s
workforce. While there have been a few studies pertaining to analyzing critical thinking 
skills in college health science classes, no articles could be found pertaining to secondary 
health science classes. 
 Chapter 1 introduced the thesis topic of the use of journals to analyze problem 
solving skills, self-efficacy, and metacognition. In addition, this chapter present d the 
problem and purpose statements, revealed the significance and nature of the study, and 
presented research questions to be included in the study. Finally, the conceptual and 
theoretical frameworks, definitions of terminology, assumptions, and scope and 
limitations of the study are explained. Chapter 2 included a review of literature pertaining 
to developing metacognitive skills, critical thinking, and self-efficacy. Chapter 3 will 
explain the methods utilized. Chapter 4 will present the results. Finally, Chapter 5 will 









Chapter 2: LITERATURE REVIEW 
 
 A review of literature reveals studies related to this action research. Key words for 
this review are problem solving, critical thinking, metacognition, and self-efficacy. 
Identified research articles tie into how this study focuses on analyzing problem solving 
and improving awareness of personal learning. Chapter 2 is organized into the following 
sections: developing metacognitive skills, self-efficacy and metacogniti n, and critical 
thinking and problem solving.  
Developing Metacognitive Skills 
When students reach college or the workforce, they will have to sift through large 
amounts of information to make intelligent decisions. Lerch et al. (2006), observed 
college students entered their classes with incomplete knowledge, lack of personal goals, 
and only retrieval level thinking. They assigned specific writing assignments to 
encourage metacognitive reflection and develop higher order processing skills. In 
addition, reflection involves thinking and not just memorizing and recalling. Thinking 
leads to retention, which ultimately contributes to improved problem solving (Lerch et 
al., 2006). The result of their research revealed students showed evidence of higher level 
functioning in problem solving as the course progressed. 
 Schroeder, Scott, Tolson, Huang, and Lee (2006) in their meta-analysis of 
teaching strategies found relating topics to previous experiences or learning nd engaging 
students’ interest were the most effective teaching strategies for increased metacognition. 
The second most effective teaching strategy was collaborative learning strategies where 




  Improved problem solving to study low participation, off task behavior, and 
inadequate processing skills was facilitated by utilizing cooperative learning, critical 
thinking skills, and reflective journaling (Vojnovich, 1997). Vojnovich (1997) reported 
lack of motivation comes from content-oriented classes where students do not find 
relevance in materials presented. Vojnovich (1997) concluded critical thinking skills 
improved in problem solving as participation increased and behavior problems decreased.  
Self-Efficacy and Metacognition 
Research supports self-efficacy and metacognition in improving student problem 
solving skills. Studies done by Azevedo, Ragan, Cromley, and Pritschett, (2002), Bujan 
(1996), and Lawson et al. (2005), and Logvin, (2005) examined how making students 
more responsible for their own learning contributes to improved problem solving, and, 
therefore, increased learning. Azevedo et al. (2002) utilized goal-setting to e courage 
high school ecology students to become active learners, efficiently manage their own 
learning, and become active participants in learning. This research utilized pret st and 
posttest scores as well as problem solving to assess metacognition. Students wer  
monitored on use of their prior knowledge and asking questions. Azevedo et al. (2002) 
concluded that the participants handled difficult tasks better and used more effective 
learning strategies than the control group.  
Bujan (1996) conducted a study of middle school students where documentation 
through surveys and interviews existed for student lack of responsibility in the learning 
process. He blamed students’ lack of responsibility on students’ inability to transfe  
learning, and deficiency in high order thinking skills and self-motivation. To address 




order thinking skills to promote gathering, processing, and applying information. Bujan
reported an increase in students taking responsibility for their own learning and an 
improvement in students’ higher-order thinking skills, critical thinking skills, problem 
solving, and self-evaluation. 
McLoughlin and Hollingworth (2002) studied metacognitive aspects of problem 
solving, such as reflection and process strategies. They explained metacognitive 
knowledge refers to what the learner understands and believes about subject matter, and 
metacognitive control refers to strategies the learner uses to achieve specific learning 
goals. Both metacognitive knowledge and control are equally important, and are utilized 
through reflection and self-assessments in this on-line tutorial college freshman class 
designed for first year students in Biology, Biophysics, and Chemistry. Students in 
McLoughlin and Hollingsworth’s (2002) study commented that they gained motivation, 
understanding, and confidence of problem solving, and helpful feedback by participating 
in the study.  
Lawson et al. (2005) compared how reasoning ability affects self-efficacy, and 
found a positive correlation between the two. The researchers concluded that if students 
could improve reasoning ability, confidence would increase. Lawson et al. (2005) 
research was supportive of reasoning ability being a good predictor of self-e ficacy, but 
no reciprocal relationship existed. Lawson et al. (2005) concluded that students tend to 
overestimate their abilities, which can be a roadblock in student learning because of the 
difficulty of teaching something students think they already know. Lawson et al. (2005) 
contend that having students encounter challenging tasks early in the semester is critical 




Critical Thinking and Problem Solving 
Because of the impossible task of teaching students every concept, especially in 
the rapidly changing and diverse medical field, teaching students to think critically and 
problem solve is gaining attention. Critical thinking involves exploring questions and 
solutions for issues that are not closely defined and for which no clear cut answers exist. 
Problem solving requires critical thinking (Hartman, 1999). In a post-secondary 
radiological technology program, Collentine (2002) conducted one of few studies 
pertaining to improving critical thinking in a health science field. The radiological 
students lacked critical thinking skills, which interfered with retention and trasfer of 
material between the classroom and clinical setting. The use of reflection in this study 
showed an increase in critical thinking skills (Collentine, 2002). Lerch et al. (2006) 
studied the use of reflection to develop higher order processes, such as critical thinking, 
in a college occupational therapy theory class and found there was evidence of higher 
level thinking as the course progressed (Lerch et al., & Colley, 2006). Much research 
exists on improving problem solving in high school math classes (Pajares & Kranzler, 
1995), but no literature could be found on the improving problem solving in a secondary 
health science class. 
Summary 
Confidence helps students learn problem solving skills (Lawson et al., 2005), as 
does an awareness of abilities (McLoughlin & Hollingworth, 2002), and connections to 
the content (Huitt, 2003). This research is intended to study the relationship between 
confidence (supported by self-efficacy) and understanding (supported by metacogni ion) 




complete tasks in specific contexts,” (Lawson et al., 2005, p. 2). Metacognition is 
“knowledge of learner ability,” (McLoughlin & Hollingworth, 2002, p. 3).  
The required foundation standards for this class, along with the literature review, 
and the HO student familiarity with health science topics prompted this research on 
analyzing the relationship between confidence and understanding while problem solving. 
The utilization of peer and teacher feedback should result in student gains in confidence 
and understanding while problem solving. 
 Chapter 2 includes a review of literature pertaining to the role of self-efficacy and 
metacognition in learning. The information presented in chapter 2 was collected from a
variety of sources, which included government documents, books, journal articles, and 
published master’s theses. The literature review also indicates how students lear  better 




















 The purpose of this quantitative research study was to explore how students’ 
confidence and understanding relate while problem solving. Chapter 1 introduced the 
need for this study and presented the problem statement. Chapter 2 reviewed literature 
pertaining to problem solving, self-efficacy, and metacognition. Chapter 3 will provide an 
in-depth discussion of research methodology and includes the following sections: 
appropriateness of research method, participants, materials and procedure, instr ctor 
directions, study items, data analysis, validity, and chapter summary.  
 This research study examines the relationship between confidence and 
understanding while problem solving and after feedback from peers and teacher, utilizing
a pretest/posttest repeated measures design. 
Appropriateness of Research Method 
 The use of a quantitative methodology was appropriate because of the survey 
nature of the problem solving activity. Quantitative analysis would reveal statistical 
outcomes for pretest and posttest measures, the level of problem set difficulty, i  
descriptive statistics were appropriate, as well as correlations between confidence, 
understanding, and use of examples.  
Participants 
 The participants in the study were the 2008 HO class at Marquette Senior High 
School. The class had an enrollment of 84 twelfth-grade students and consisted of 28 
males (33%) and 56 females (67%). All students enrolled in this class were included in 




semester in the classroom preparing for a second semester internship. In the second 
semester, which was the research period, the majority of students’ grades were calculated 
using attendance and journals. The problem sets were a requirement for the course, but 
did not affect student grades.  
Materials and Procedure 
Students’ problem solving abilities were assessed using three different problem 
sets (safety, ethics, and aging) developed specifically for the problem solving curriculum 
based on the National Healthcare Skill Standards (MCCTE, 2008). Appendix C contains 
a list of the three problem sets. Each problem set lasted two weeks, for a total of six 
weeks for the entire study. In addition to providing a solution for each problem, student  
were required to complete a 5-point interval scale for their self-assessments, where one 
was low (poor) and 5 was high (superior). Pretest and posttest assessments included five 




Self  Peer  Teacher Self  Peer  Teacher 
Pretest  Pretest  Pretest  Posttest Posttest Posttest 
________________________________________________________________________ 
 










Once students received the first problem set, they had two days to formulate the 
solution. Students then exchanged solutions with peers, who were required to provide 
written feedback and assessments using the five items. After two days of peer review, the 
teacher gave written feedback and assessments on the students’ solutions. The teacher 
then returned the solutions to the original student for revisions. The students rewrote the 
solutions utilizing peer and teacher feedback and reassessed themselves using the five 
items. After two days, students gave their solutions to the same peer for reassessment, 
and again after two days, students gave their solutions to the teacher for reassessment. 
This procedure was repeated for each of the three problem sets (safety, ethics, and aging). 
The first assessments in each problem set were pretests. The reassessments were the 
posttests.  
Students started with safety (Problem Set 1), then ethics (Problem Set 2), and 
finally aging (Problem Set 3). Because students studied each of these three topics in the 
first semester and wrote observations about each topic in their journal, students had the 
opportunity to refer to their journals and/or ask employees at their internships for help in 
problem solving. However, due to time constraints, classroom discussion of each problem 
set was not carried out until after the three problem sets were completed. Engaging in the 
problem solving sets in the study marked the first time HO students were involved in an 
activity where a classroom requirement to assess themselves and peers in th  HO 
classroom existed. 
Northern Michigan University’s Human Subjects Research Review Committee, 
(HSRRC) approved this research through exempt review (see Appendix B for approval 




Room 150 at Marquette Senior High School. Materials used to complete the problem sets 
included writing utensils, journals, and problem sets. The researcher is the HO teacher 
with a science and occupational teaching certificate. 
Instructor Directions for Study 
 The instructor distributed Problem Set 1 to each individual student on the first day 
of the ninth week of the second semester in the HO classroom at Marquette Senior High 
School. The instructor gave directions by reading a script. See Appendix A for script. The 
instructor as researcher explained to students that completion of the problem sets was a 
course requirement for their grade. However, students could request their data not be 
used in the study without penalty. Students who refused to participate in the study had an 
opportunity to write a letter stating their wishes not to include their responses in the 
research. Students were offered the opportunity to request more information about the 
study. The teacher as researcher explained how students’ grades would not be affected by 
refusing to participate. Since no student provided a letter of refusal, all submitted 
responses were used in the study. No additional information regarding the study was 
provided to the students. Problem Set 2 and Problem set 3 were distributed to students at 
their internship and were required to complete them as homework on their own time. 
Study Items and Data Collection 
 The following items were assessed by students, peers, and teacher, and were used 
as data: 
a. Understanding of problem 
b. Solution to problem was clear and logical 




d. Examples support solution 
e. Confidence in problem solving 
The items included pretest and posttest data for three problems sets (safety, ethics, and 
aging) for each student, peers, and teacher. 
Data Analysis 
 Student participants’ names were not used in data collection. Each participant was 
assigned a code in an effort to protect participant confidentiality. Data were obtained 
from responses to the 5-point interval scale used with each item. The data were compil d 
with an Excel spreadsheet and were analyzed using SPSS software. Repeated Measures 
ANOVA and Pearson’s Product Moment Correlation Coefficient were the statistic l tests 
used to determine outcomes of this quantitative research. The general linear model was a 
2 x 3 x 5 (Time x Problems x Items) mixed analysis. 
Validity 
 Validity is the “degree to which all the accumulated evidence supports the 
intended interpretation of test scores for the proposed purpose” (Mertler, 2006, p. 112). 
This study appeared to have face validity and the instruments were received w ll by 
students. “Reliability refers to the consistency of collected data,” (Mertler, 2006, p. 113). 
This study may encounter unreliable results if the activities varied significa tly in 
difficult level.  
Summary 
 The purpose of this research was to explore how confidence and understanding 
relate while problem solving. Repeated Measures ANOVA was used to compare pretest




problems sets (safety, ethics, and aging). Pearson’s Product Moment Correlation 
Coefficient was used to correlate understanding, use of examples, and confidence in 
problem solving. Descriptive statistics were used for analysis of understanding, use of 
examples, and confidence of self, peers, and teacher responses. All five items wer  
included in the analysis, but only understanding, use of examples, and confidence are 
discussed in this paper. The logical solution and financially sound solution items were not 
addressed in this paper because the National Healthcare Skills Standards for tho e items 
were not covered in the HO classroom prior to the research timeframe. The National 
Healthcare Skills Standards for confidence and understanding in problem solving were 
covered and discussed in the HO classroom prior to the research period.  
The teacher as researcher investigated the relationship between confidence and 
understanding while high school HO students were problem solving. Chapter 3 included 














Chapter 4: RESULTS  
 
 
Chapter 4 has the results of statistical analyses of data for the three groups (self, 
peers, and teacher) examined separately. Analysis of data from self and peers uses 
repeated measures ANOVA. Teacher data are excluded from the repeated mesures 
analysis. This chapter has 10 sections, which include participants; time comparison of 
pretest and posttest; consistency of problem sets; analysis of the five it ms rated by self 
and peers; correlations of confidence, understanding, and use of examples for self- and 
peer-assessments, and descriptive statistics for items of understanding, use of examples, 
and confidence. Of the five items, confidence, understanding, and use of examples are 
examined in more detail in this paper.  
Participants 
Problem solving activities were distributed to 84 HO students at Marquette Senior
High School. Students completed three problem sets (safety, ethics, and aging). Of the 84 
possible participants in this study, 47 students completed the three problem sets. Student 
participation decreased from Problem Set 1 (PS1) to Problem Set 3 (PS3). Sixteen 
students (19%) did not complete PS1, 24 students (29%) did not complete PS2, and 34 
students (40%) did not complete PS3. When asked, students verbally gave three reasons 
for not completing the three problem sets: too much work, did not need the points to pass 
the class, or did not care about school anymore. Table 1 has student problem solving 








Student Completion Rate of the Three Problem Sets (n=84) 
________________________________________________________________________ 
 
Number of Problem Sets Completed 3 2 1 None 
Number of Students 47 15 10 12 




Time Comparison of Pretest and Posttest of Self-Assessments 
 Repeated Measures ANOVA was used to determine if differences occurred in 
student responses on pretest and posttest measures. Statistically significant main effects 
were found between pretest and posttest data for self-assessment ratings (F(1,43) 
106.293, p < .000).  
Problem Set Consistency for Self-Assessments 
The repeated measures was validated by Mauchly’s Sphericity Test. Repeated 
measures ANOVA was also used on the self-assessment data to determine whether the 
three problems sets were consistent in difficulty. The hypothesis of sphericity was not 
rejected (p > .05). Since the sphericity assumption was met, the resulting F-value showed 
no statistical difference with sphericity assumed for difficulties of the three problem sets 
(F(2,86) 1.089, p = .338). 
Item Analysis of Self-Assessments 
 Repeated Measures ANOVA was used to test for differences on the self-




sphericity was rejected (p < .05) and the sphericity assumption was not met. Because the 
assumption of sphericity was not met, Greenhouse-Geisser was used to correct the 
degrees of freedom for violations of the sphericity assumption (F(3.387,172) 4.895, p = 
.002). Statistically significant effects were found for the five items, indicating further 
analysis using pairwise comparisons. No statistically significant differences were found 
between confidence and understanding (p > .05) or confidence and use of examples (p > 
.05). However, a statistical significant difference occurred between understanding and 
use of examples (p < .05). Post hoc comparisons used the Bonferroni test, which adjusts 
for error when using multiple comparisons.  
Tables 8, 9, and 10 have the means and standard deviations of the understanding, 
use of examples, and confidence for self, peers, and teacher. These tables are discuss d in 
more depth following the analysis of the peer data.  
Figures 2, 3, and 4 are graphs of the self-assessment pretest and posttest means by 
problem sets for understanding, use of examples, and confidence. Each line represents a 
problem set.  
Figure 2 has the pretest and posttest means for understanding for self-assessments. 
PS1 pretest means for understanding is lower than PS2, which is lower than PS3. PS1 









Figure 3 has the pretest and posttest means for use of examples for self-
assessment. PS1 means were the lowest for pretest and posttest, followed by PS2, which 






Figure 3. Self Pretest and Posttest for Use of Examples Item 
________________________________________________________________________ 
 
 Figure 4 has the means for pretest and posttest confidence for self-assessments. 
PS1 pretest means for understanding is lower than PS2, which is lower than PS3. PS1 





Figure 4. Self-Pretest and Posttest for Confidence Item 
_______________________________________________________________________ 
 
Self-Assessment Correlations for Understanding, Use of Examples, and Confidence 
 Pearson’s Product Moment Correlation ranges from 0 to +/-1. Franzblau (1958) 
found correlations ranging from zero to .20 as negligible, .20 to .40 as a low degree of 
correlation, .40 to .60 as moderate, .60 to .80 as marked, and .80 to 1.0 as high 




Tables 2, 3, and 4 have correlations between understanding, use of examples, and 
confidence for self-assessments. The correlations were moderate to marked, based on 
Franzblau’s Scale of Correlation (1958). 
 Table 2 has the self-assessment PS1 correlations for the three items. The 




Self-Assessment Correlations for PS1 Understanding, Use of Examples, and Confidence 
(n = 68) 
________________________________________________________________________ 
 
  Pretest       Posttest 
 
  SS1a SS1d SS1e     SS2a SS2d SS2e  
SS1a  - .426 .461   SS2a  - .641 .567  
SS1d   - .613   SS2d   - .571 
SS1e    -   SS2e    -  
________________________________________________________________________ 
 
Note. Problem Set (First Letter): S = Safety 
 Evaluator (Second Letter): S = Self 
 Time (Number): 1 = Pretest, 2 = Posttest 
 Item (Third Letter): a = Understanding, d = Use of Examples, e = Confidence 
 
 
 Table 3 has the self-assessment correlations for the three items for PS2. The 
correlations were all marked to high degree of association. All PS2 correlati ns have 















Self-Assessment Correlations for PS 2 Understanding, Use of Examples, and Confidence 
(n = 60)  
________________________________________________________________________ 
   
Pretest       Posttest 
 
  ES1a ES1d ES1e     ES2a ES2d ES2e 
ES1a  - .712 .759   ES2a  - .728 .769 
ES1d   - .728   ES2d   - .861 
ES1e    -   ES2e    - 
________________________________________________________________________ 
 
Note. Problem Set (First Letter): E = Ethics 
 Evaluator (Second Letter): S = Self 
 Time (Number): 1 = Pretest, 2 = Posttest 
 Item (Third Letter): a = Understanding, d = Use of Examples, e = Confidence 
 
 
Table 4 has the self-assessment correlations for the three items for PS3. The 
correlations are moderate to high. The PS3 comparison of correlations between pretest 
and posttest shows understanding and confidence has decreased strength of association 




Self-Assessment Correlations for PS 3 Understanding, Use of Examples, and Confidence 
(n = 50)  
 
 
  Pretest       Posttest 
 
  AS1a AS1d AS1e     AS2a AS2d AS2e 
AS1a  - .467 .805   AS2a  - .721 .787 
AS1d   - .620   AS2d   - .815 
AS1e    -   AS2e    - 
________________________________________________________________________ 
 
Note. Problem Set (First Letter): A = Aging 
 Evaluator (Second Letter): S = Self 




 Item (Third Letter): a = Understanding, d = Use of Examples, e = Confidence 
 
The following sections contain peer-assessment time comparisons, problem consistency, 
and item analysis. 
Time Comparison of Pretest and Posttest of Peer-Assessments 
 Repeated Measures ANOVA was used to determine if differences occurred in 
peer responses on pretest and posttest measures. Statistically significant main effects 
were found between pretest and posttest data for peer ratings (F(1,43) 88.363, p < .000).  
Problem Set Consistency for Peer- Assessments 
Repeated Measures ANOVA was used on the peer data to determine whether the 
three problems sets were consistent in difficulty. The hypothesis of sphericity was not 
rejected (p > .05). Since the sphericity assumption was met, the resulting F-value showed 
no statistical difference with sphericity assumed for difficulties of the three problem sets 
(F(2,86) 2.473, p = .090). 
Item Analysis of Peer-Assessments 
Repeated Measures ANOVA was used to test for differences on the peer-
assessment data in the five measured items. For peer-assessments, the hypothesis of 
sphericity was rejected (p < .05) and the sphericity assumption was not met. Because the 
assumption of sphericity was not met, Greenhouse-Geisser was used to correct the 
degrees of freedom for violations of the sphericity assumption (F (3.314, 172) 6.342, p = 
.000). Statistically significant effects were found for the five items, indicating further 
analysis using pairwise comparisons. No statistically significant differences were found 
between confidence and understanding (p > .05) or between confidence and use of 




understanding and use of examples (p < .05). Post hoc comparisons used the Bonferroni 
test, which adjusts for error when using multiple comparisons.  
Figures 5, 6, and 7 are graphs of the peer-assessment pretest and posttest means 
by problem sets for understanding, use of examples, and confidence. Each line represents 
a problem set.  
 Figure 5 has the pretest and posttest means for the understanding item for peer-
assessments. The lowest pretest means for understanding was for PS2, followed by PS1 
and PS3. The lowest means for posttest understanding was for PS2, followed by PS3 and 
PS1. 
 





Figure 6 has the pretest and posttest means for the use of examples item for peer-
assessments. The lowest pretest means for use of examples was for PS2, followed by PS1 










Figure 7 has the pretest and posttest means for the confidence item for peer-
assessments. The lowest pretest means for confidence was for PS2, followed by PS1 and 
PS3. The lowest posttest means for confidence was for PS2, followed by PS1 and PS3. 
 
 







Peer-Assessment Correlations for Confidence, Understanding, and Use of Examples 
 Tables 5, 6, and 7 have the pretest and posttest correlations for the three items. 
PS1 had the lowest associations of the three problem sets. The correlations for the three 
problem sets ranged from low to marked, based on Franzblau’s Scale of Correlation 
(1958). 
Table 5 has the peer-assessment correlations for PS1. The pretest correlations in 
PS1 ranged from .223 (low correlation) to .555 (moderate correlation). The correlati n 
between understanding and use of examples had low correlation. Posttest correlations for 
PS1 ranged from .372 (low) to .516 (moderate). Correlations between confidence and use 
of examples were the highest of the correlations for PS1 pretest and posttest. All PS1 
correlations were stronger from pretest to posttest. 
 
Table 5  
 
Peer-Assessment Correlations for PS1 Understanding, Use of Examples, and Confidence 
(n = 68) 
________________________________________________________________________ 
 
  Pretest       Posttest 
 
  SP1a SP1d SP1e     SP2a SP2d SP2e 
SP1a  - .223 .470   SP2a  - .460 .372 
SP1d   - .555   SP2d   - .516 
SP1e    -   SP2e    - 
________________________________________________________________________ 
 
Note. Problem Set (First Letter): S = Safety 
 Evaluator (Second Letter): P = Peer 
 Time (Number): 1 = Pretest, 2 = Posttest 
 Item (Third Letter): a = Understanding, d = Use of Examples, e = Confidence 
 
 
 Table 6 has the correlations for peer assessments for PS2 items. The pretest 




peer assessments was between understanding and use of examples, which was the ighest 
for the posttest correlations as well. The lowest correlations in PS2 were betw en 
confidence and use of examples. All posttest correlations were stronger than pretest
except between understanding and use of examples. 
 
 
Table 6  
 
Peer-Assessment Correlations for PS2 Understanding, Use of Examples, and Confidence 
(n = 60) 
________________________________________________________________________ 
 
Pretest       Posttest 
 
  EP1a EP1d EP1e     EP2a EP2d EP2e 
EP1a  - .728 .515   EP2a  - .642 .518 
EP1d   - .473   EP2d   - .516 
EP1e    -   EP2e    - 
________________________________________________________________________ 
 
Note. Problem Set (First Letter): E = Ethics 
 Evaluator (Second Letter): P = Peer 
 Time (Number): 1 = Pretest, 2 = Posttest 




Table 7 has the peer-assessment correlations for PS3. The correlations ranged 
from moderate to high. The correlations were stronger for posttest than pretest. The 












Table 7  
 
Peer-Assessment Correlations for PS3 Understanding, Use of Examples, and Confidence 
(n = 50) 
________________________________________________________________________ 
 
  Pretest       Posttest 
 
  AP1a AP1d AP1e     AP2a AP2d AP2e 
AP1a  - .594 .733   AP2a  - .855 .847  
AP1d   - .639   AP2d   - .805 
AP1e    -   AP2e    - 
________________________________________________________________________ 
 
Note. Problem Set (First Letter): A = Aging 
 Evaluator (Second Letter): P = Peer 
 Time (Number): 1 = Pretest, 2 = Posttest 
 Item (Third Letter): a = Understanding, d = Use of Examples, e = Confidence 
 
Item Descriptive Statistics for Confidence, Understanding, and Use of Examples 
This section compares descriptive statistics for self, peers, and teacher. Tabl s 8, 
9, and 10 have self, peers, and teacher means for understanding, use of examples, and 
confidence.  
Table 8 has self, peer, and teacher pretest and posttest means for the 
understanding item. Pretest means were always lower than posttest means for the three 
problem sets for self, peers, and teacher. Self and peer ratings for pretest and posttest 
understanding were greater than 4. The pretest and posttest means for self and peers were 













Understanding Pretest and Posttest Means for Self, Peer, and Teacher 
________________________________________________________________________ 
   Pretest      Posttest  
________________________________________________________________________ 
  
   Mean SD n   Mean SD n 
________________________________________________________________________ 
 
Problem 1   
 Self  4.37 .64 68   4.78 .48 68 
 Peer  4.53 .59 68   4.87 .34 68 
 Teacher 3.60 .95 68   4.48 .63 68 
 
Problem 2  
 Self  4.33 .68 60   4.58 .59 60 
Peer   4.38 .69 60   4.62 .61 60 
Teacher 3.73 .80 60   4.28 .64 60 
 
Problem 3 
 Self  4.56 .58 50   4.84 .42 50 
 Peer  4.54 .64 50   4.82 .44 50 
 Teacher 4.36 .80 50   4.60 .53 50 
________________________________________________________________________ 
  
Table 9 has self, peers, and teacher pretest and posttest means for the use of 
examples item. Pretest means were always lower than posttest means for the three 
problem sets for self, peers, and teacher. Self and peer ratings for pretest and posttest use 
of examples were greater than 4. The pretest and posttest means for self and peers were 













Use of Examples Pretest and Posttest Means for Self, Peers, and Teacher 
________________________________________________________________________ 
   Pretest      Posttest  
________________________________________________________________________ 
  
   Mean SD n   Mean SD n 
________________________________________________________________________ 
 
Problem 1   
 Self  4.06 .79 68   4.53 .59 68 
 Peer  4.09 .89 68   4.69 .50 68 
 Teacher 3.38 .83 68   4.32 .63 68 
 
Problem 2  
 Self  4.23 .85 60   4.55 .70 60 
Peer   4.08 .98 60   4.57 .65 60 
Teacher 3.60 .79 60   4.18 .72 60 
 
Problem 3 
 Self  4.34 .72 50   4.78 .42 50 
 Peer  4.40 .76 50   4.74 .53 50 
 Teacher 4.14 .93 50   4.54 .58 50 
________________________________________________________________________ 
 
 Table 10 has self, peer, and teacher pretest and posttest means for the 
confidence item. Pretest means were always lower than posttest means for the three 
problem sets for self, peers, and teacher. Self and peer ratings for pretest and posttest 
understanding were greater than 4. The pretest and posttest means for self and peers were 
always higher than the teacher means for the three problem sets, with the exception of 
pretest means for PS3. The self and teacher pretest means for confidence were exactly the 









Confidence Pretest and Posttest Means for Self, Peers, and Teacher 
_______________________________________________________________________ 
     
   Pretest      Posttest 
________________________________________________________________________ 
 
   Mean SD n   Mean SD n 
________________________________________________________________________ 
 
Problem 1   
 Self  4.25 .74 68   4.63 .52 68 
 Peer  4.38 .77 68   4.69 .50 68 
 Teacher 3.26 .78 68   4.28 .64 68 
 
Problem 2  
 Self  4.30 .79 60   4.55 .70 60 
Peer   4.27 .76 60   4.55 .67 60 
Teacher 3.55 .72 60   4.23 .65 60 
 
Problem 3 
 Self  4.40 .61 50   4.74 .49 50 
 Peer  4.48 .74 50   4.80 .45 50 
 Teacher 4.40 .78 50   4.58 .57 50 
_______________________________________________________________________ 
 
 Tables 11, 12, and 13 have the self, peers, and teacher means for pretest and 
posttest for each problem set.  
Table 11 has the self, peers, and teacher means for pretest and posttest for PS1. 
Pretest means were always lower than posttest means for the three items for self, peers, 
and teacher. Self and peer ratings for PS1 pretest and posttest items were greater than 4. 
The pretest and posttest means for self and peers were always higher than the te cher 








PS1 Pretest and Posttest Means for Self, Peers, and Teacher (n = 68) 
________________________________________________________________________ 
    Self   Peers   Teacher 
________________________________________________________________________ 
     




 Understanding  4.37  .64  4.53  .59  3.60  .95 
 Use of Examples 4.06 .79  4.09 .89  3.38 .83 




 Understanding  4.78  .48  4.87  .34  4.48  .63 
 Use of Examples 4.53  .59  4.69 .50  4.32  .63 




Table 12 has the self, peers, and teacher means for pretest and posttest for PS2. 
Pretest means were always lower than posttest means for the three items for self, peers, 
and teacher. Self and peer ratings for PS2 pretest and posttest items were greater than 4. 
The pretest and posttest means for self and peers were always higher than the te cher 











PS2 Pretest and Posttest Means for Self, Peers, and Teacher (n = 60) 
________________________________________________________________________ 
    Self   Peers   Teacher 
________________________________________________________________________ 
     




 Understanding  4.33  .68  4.38  .69  3.73  .80 
 Use of Examples 4.23 .85  4.08 .98  3.60 .79 




 Understanding  4.58  .59  4.62  .59  4.28  .64 
 Use of Examples 4.55  .70  4.57 .65  4.18  .72 




Table 13 has the self, peers, and teacher means for pretest and posttest for PS3. 
Pretest means were always lower than posttest means for the three items for self, peers, 
and teacher. Self and peer ratings for PS3 pretest and posttest items were greater than 4. 
The pretest and posttest means for self and peers were always higher than the te cher 
















PS3 Pretest and Posttest Means for Self, Peers, and Teacher (n = 50) 
________________________________________________________________________ 
    Self   Peers   Teacher 
________________________________________________________________________ 
     




 Understanding  4.56  .58  4.54  .64  4.36  .80 
 Use of Examples 4.34 .72  4.40 .76  4.14 .93 




 Understanding  4.84  .42  4.82  .44  4.60  .53 
 Use of Examples 4.78  .42  4.74 .53  4.54  .58 




This section contained correlations for understanding, use of examples, and 
confidence. The students were also supposed to give written examples supporting their 
solutions. An aging problem example of a good solution is the recommendation for 
elderly patients to be admitted to nursing homes when family is unable to care for th m. 
One student, who did her internship at a nursing home, used her experience and 
understanding of nursing homes and proposed the following solution with examples to 
the aging problem: “…caregivers have to be much more careful with older patients. They 
fall a lot easier and get sick more often because of weaker immune systems. In nursing 
homes, more precautions are taken, especially during flu season when no visitors are 




needs long term care and constant supervision, I would recommend a nursing home. If 
she needs only a little help, I would recommend an assisted living facility, (MBe).” 
The most notable comment from teacher to students in the safety problem was 
lack of examples provided to support solution. Insufficient examples occurred in 28 out 
of 68 (41%) safety solutions completed. After students received feedback to include more 
examples, their assessment of providing supportive examples did increase, as did with 
peers and teacher. The ethics problem showed an increase in use of examples as part of
solution where only 16 out of 60 (27%) neglected to include examples. The aging 
problem showed a slight increase in use of examples as part of solution where only 13 out 
of 50 (26%) failed to include examples.  
Summary 
 Repeated Measures ANOVA was used to determine if differences occurred in 
student responses on pretest and posttest measures, if the three problems sets were
consistent in difficulty, and test for differences on self and peer data in the five measured 
items. Pearson’s Product Moment Correlation was used to determine if associations 
existed for the understanding, use of examples, and confidence items. Descriptive 










Chapter 5: DISCUSSION  
 
 Utilizing the theoretical framework of connectionism through information 
processing, this study examined the relationship between use of examples, understanding, 
as supported by metacognition, and confidence, as supported by self-efficacy. The 
research design used a pretest and posttest within subjects Repeated Measures ANOVA. 
Eighty-four students were invited to participate in problem solving activities. Data from 
the 47 students that completed the three problem sets (safety, ethics, and aging) were 
used in the analysis of the three problem sets. Students were encouraged to use their 
journals and internship experiences to problem solve, thereby, learning by making 
connections to the content. 
Participants 
This action research did not support Vojnovich’s (1997) study about the use of 
problem solving to confront low participation. Instead, participation decreased between 
PS1 to PS3. Complacency of students choosing not to complete the problem solving 
activities occurred. One reason could be timing of assignments (right after one another 
and during the last six weeks of the senior year), boredom, senioritis (high absenteeism 
and indifferent attitude), or lack of organization (problem sets completed, but not 
submitted). In addition, PS2 and PS3 were given as independent assignments and 
students were not given class time to complete. To resolve this problem, perhaps it would
have been better to have more time in between each activity instead of doing them in 




improve participation. The second semester is preferable for students to take advantage of 
internship experiences, so problem sets must occur during second semester.  
The activities in my research should have increased participation as problems 
presented required students to engage actively in learning about safety, ethics, and aging. 
Students should have been willing to apply what has already been learned or known to 
real situations for the creation of solutions. Problem sets were based on students’ 
experiences at their internships.  
Time Comparison of Pretest and Posttest 
Means increased for pretest and posttest for self and peers for all problem sets. 
The reason for this consistent significant difference may be due to pretest ass sments 
appearing on the posttest paper. Students, peers, and teacher were able to see pretest 
assessments, which may have influenced individuals to choose a number higher than 
pretest assessment. To study objectivity of student assessments, students should not have 
received their pretest assessments. However, the teacher found having the pretest and 
posttest data on same page a favorable aspect for grading. Seeing how students and peer  
assessed themselves and reading the comments provided a sense of students’ problem 
solving skills or lack thereof. In addition, comments written by teacher on pretest 
assessments were visible (e.g. “No pretest example provided”) and helpful in assessing 
improvement of student ratings. The teacher gave praise and comments for improve ent. 
The opportunity to see previous feedback was a valuable tool for students to improve 
problem solving abilities. However, seeing the pretest ratings may have served as a 




solving and student learning. Consequently, feedback is important for student 
improvement, but could elevate posttest assessment ratings. 
Problem Set Consistency 
 All three problem sets were similar in difficulty. The pretest and posttest 
responses from self and peers were consistent for each problem set. Thus, the problem 
sets were analyzed together using Repeated Measures ANOVA.  
Self-Assessment Item Analysis  
The problem solving activities in this study were the first time students were 
involved in an activity where a requirement to assess themselves and peers in HO 
classroom existed. Means for self-assessments increased from pretest to post est for the 
three problem sets and the three items discussed in this paper. This indicates that making 
students aware of their problem solving abilities and encouraging them to utilize journal 
and internship experiences leads to an increase in reported confidence. 
According to the item analysis of assessment for self, the use of examples item 
followed the expected pattern where the means increased in order from PS1 to PS3 for 
pretest and posttest responses. Students may have perceived the use of examples item as 
more tangible than the understanding and confidence items. For the understanding and 
confidence items, the pretest means were in the order expected. However, posttest means 
dropped for PS2. Many reasons exist for this result. Since the skill set for self-assessment 
had not been previously established, the PS1 pretest responses were like baseline results 
for the students and they may have questioned themselves in PS2. PS3 means increased 





Self-Assessment Correlations between Understanding, Use of Examples, and Confidence 
Within each problem set, self-assessment correlations got stronger from pretest to 
posttest. This could be due to pretest data available to students for posttest assessment . 
From PS1 to PS3, self-assessment correlations increased in strength between the items. 
For PS1, confidence and use of examples had the strongest pretest correlation. When 
problem solving for the first time, students were using their journals and internship 
experience to formulate solutions. For PS1, the strongest posttest correlation was bet een 
understanding and use of examples. The better their use of examples, the more confident 
their responses. Of the items, the use of examples item may seem the most tangible. 
Either students utilized examples in their solutions or they did not. The use of examples is 
explained by the connectionism model of the information processing theory (Huitt, 
2003). That is, students learn best when they can make connections to the topic. Use of 
examples and understanding had the strongest correlation for PS1 posttest correlations. 
The overall increase in use of supporting examples from the first problem to the third 
problem could account for a noticeable increase in confidence and understanding while 
problem solving. This relates back to a study done by Schroeder et al. (2006) who 
concluded how enhanced context strategies was the most effective teaching strategy. This 
strategy relies on students being able to relate topics back to previous experiences. When 
students cite examples from their own experiences at their internships, they not only 
support their solution, but also feel more confident. 
For PS2 and PS3, the strongest pretest correlations occurred between confidence 
and understanding and the strongest for posttest was between use of examples and 




problem solving. Students’ awareness of their learning and feelings toward abilities were 
highly correlated. 
Item Analysis for Assessments by Peers 
According to descriptive statistics for assessments by peers, peer pretest m ans 
were relatively high. Looking at the means, the expected order should have been PS1 
lowest, followed by PS2, and PS3 the highest. Instead, for peer pretest means, PS2 was 
lower than PS1 for all items. Without experience in providing objective feedback to 
classmates, peers tended to rate the solutions high. The solutions may have sounded 
reasonable, but in actuality, may not have been logical, workable, or financially possible. 
Once peers were able to see teacher feedback, they appeared to be more critical for PS2 
pretest means, which were lower than PS1 for the three items. PS3 pretest means 
increased, but the solutions for problem three were improved and justified by the higher 
means. 
The trend for peer posttest means was PS2 having the lowest means, followed by 
PS3, and PS1 had the highest for all items. Again, PS1 may have served as a baseline, as 
the skill set for peer feedback was not previously established.  
Peer-Assessment Correlations between Understanding, Use of Examples, and Confidence 
 Understanding and use of examples item had low correlation on PS1 peer-
assessments, which was most likely due to students’ lack of using examples in PS1. The 
use of examples item was easier for peers to assess because either the solutions contained 
examples or not. 
Overall, the peer correlations on PS1 and PS2 were not impressive. However, the 




where all were highly correlated. This most likely indicates that as students (self) had a 
stronger association between self-efficacy and metacognition in problem solving, their 
solutions improved, and peer ratings increased. Peers were grading work that improved 
over time. 
Descriptive Statistics of Confidence, Understanding, and Use of Examples 
Regardless of adequacy of solution, students tended to rate themselves quite high 
for the items, with means between 4 and 5. These results support a study performed by 
Puncochar and Fox (2005) who found post secondary students use the higher ends of a 
confidence scale. Lawson et al. (2005) found students have a tendency to overestimate 
their abilities. Whether the students overestimated their abilities or simply used the higher 
end of the scale is a question for further research. 
In addition, confidence means for pretest self-assessment had an interesting t nd 
where confidence increased from PS1 to PS2, but then decreased for PS3. A possible 
explanation for this trend could be that students were trying to be more analytical. By 
PS3, students realized their solutions required more than just their own input. This 
realization may suggest why many students did not give themselves fives for pretest 
confidence for PS3. Students might have been becoming more aware of their own 
metacognition and realizing they may not know as much as they thought they did. 
Although a single correct solution to the safety problem did not exist, the teacher 
noted none of the students asked for help solving this problem. This finding was 
disappointing, as part of problem solving skills is asking questions when one does not 
know the answer. When the teacher inquired at various departments in the hospital on 




monitored for a probationary training period. In addition, safety skills are part of the 
competency list required for evaluation during training period. If a new hire is not
competent at the end of the training period, they can be fired. No student indicated this 
information as part of a solution. Most solutions included first informing the supervisor, 
which is taught early in semester. Their second solution was to have an employee repeat 
safety orientation at employee’s expense. Although students provided solution, no student 
went beyond their limited knowledge base or sought expert advice. 
One explanation for the gain in confidence could be that although the three 
problem sets utilized different topics, the same problem-solving format was used for the 
three times. Once students became familiar with the problem solving format, they could 
concentrate on actually solving the problem, which could contribute to a gain in self-
efficacy, as measured as confidence on the problem sets. Repetition will help stud nt  
adapt, change, process, and learn on an on-going basis, which is vital in the complex and 
ever-changing health care field. Azevedo et al. (2002) found students handled difficult 
tasks better as the semester progressed. The students became active learners in problem 
solving from their teacher’s encouragement for utilizing prior knowledge, seeking help, 
and becoming more aware of problem solving skills. 
 The peer feedback was valuable to self and peers as the feedback comments 
helped the students see what was missing from their solutions and gave students a chance
to compare each other’s solutions. Seeing other student’s solutions showed how there are 
other ways of solving problems. As McLoughlin and Hollingworth (2002) determined, 




commented that thinking about their level of confidence was a positive factor in their 
problem solving ability.  
Strengths and Weaknesses of Study 
Several strengths and weaknesses exist for using problem sets to improve problem 
solving skills in classroom. Strengths in this study included improvement in ratings of 
analytical skills and collaborative learning in conjunction with the peer assessment 
component. As indicated in the methods section, students had to rewrite their solutions 
after feedback. Peers tended to praise their classmates’ written work overwhelmingly and 
to provide item by item feedback. Typical peer feedback examples included: “Good 
solution, but expand on your financial component,” “Good examples, but need to work 
on a sound and workable solution,” or “I like that you stated how it would cost the 
hospital a lot of money, but you never stated the impact on the health care workers.”  
Collaboration between students was high. All students worked on the same 
problem at the same time, so students could get ideas from each other. No evidence of 
students copying other students’ solutions was found. No two students are in the same 
internship location at the same time so students had unique experiences to choose from 
for their examples.  
 A weakness in this study was students seeing the pretest ratings for the items. 
When the posttest ratings went up, one can surmise an improvement in the evaluations of 
self and other’s work. Another weakness was the lack of opportunity for students to ask 




From the teacher’s perspective, a weakness was the amount of time required to read each 
solution twice on the pretest and posttest. Students received the PS in consecutive weeks, 
which made grading time-consuming.  
Suggested Changes 
 Students were at their internships, so no classroom discussions regarding problem 
sets took place until all activities were completed and internships were over. In the 
absence of discussion, confidence and understanding ratings still increased. However, for 
future research discussions might play an important role in problem solving and could be 
included as a research variable. Adding another variable for future research is  written 
collaboration component to problem solving activities. Collaborative learning has been 
researched extensively and overwhelming advantageous for learning (Schroeder, Scott, 
Tolson, Huang, & Lee, 2006). Another change for future problem sets is to use 1-100 
ratings to help students with responses.  
Future Research 
 Problem solving is a required standard in the HO curriculum. These problem sets 
will be utilized again as a component of the problem solving lessons. As part of a future 
action research project, the same problem sets will be used, but will utilize a static group 
between subjects pretest/posttest repeated measures design. The elimination of pretest 
viewing for posttest ratings will be a future change.  
Summary 
 In summary, this chapter discussed the significance of the results of this study, 
which included a relationship between confidence ad understanding while problem 




understanding, which grew in strength from PS1 to PS3. In addition, moderate to marked 
correlations were found between confidence and understanding with use of examples. 
This finding supports the theoretical framework of connectionism (Huitt, 1986). My 
students gave high ratings, which might support Lawson’s et al. (2005) finding that 
students tended to overestimate their problem solving abilities. Results indicated an 
overall increase in ratings of confidence (as supported by self-efficacy) and 
understanding (as supported by metacognition) as the problem sets progressed in my 



















Chapter 6: CONCLUSION 
 
 The purpose of this study was to examine the role of confidence and 
understanding during problem solving in high school HO students. Building on Huitt’s 
(1986) information processing theory that students learn when they can make connections 
to classroom and internship content, the researcher examined high school students’, self 
and peer, assessment of items confidence, understanding, and use of examples in problem 
solving. Students’ responses were analyzed using pretest and posttest assessment  for 
three problem sets in the areas of safety, ethics, and aging. These areas are required 
components of the HO curriculum. 
 Secondary health science programs have a need to improve student problem 
solving skills. Educators must employ effective problem solving strategies. The research 
done in this study adds evidence that student confidence in problem solving abilities (as 
supported by self-efficacy) and understanding (as supported by metacognition) can help 
students become active learners, thereby improving their problem solving skills. 
 In this study, the implication is student problem solving skills improved based 
solely on understanding, use of examples, and confidence ratings. A post-evaluation 
survey of items specific to transfer of knowledge from classroom to clinic would have 
possibly provided that type of feedback.  
 This study revealed how students have a tendency to be overconfident in problem 
solving abilities. However, student use of examples in solutions was evidence that they 




high school students for the complex health care field, more research will need to be done 
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SCRIPT FOR INSTRUCTOR TO READ TO STUDENTS PARTICIPATING 
 
For the instructor to read to students: 
 
The completion of this survey is voluntary. No names or identifying numbers will be 
used. There is no retribution for deciding notto participate in this study. Your survey 
answers will not affect your course grade in any way. Although completion of problem 
activities is required, students may request responses not used in the research analysis by 
providing researcher with a letter stating their wishes.  
 
If you have any questions about the study, you can contact Ronda Manninen at (906)-225-
5730 or rmanninen@mapsnet.org or Dr. Judy Puncochar at (906)-227-1366 or 
jpuncoch@nmu.edu. 
 
If you have any further questions regarding your rights as a participant in  research 
project, you may contact Dr. Cynthia Prosen of the Human Subjects Research Review


























Problem Solving Rubric Name ___________________________________  
Topic – Safety Self Peer Teacher  
  
5=superior 4=excellent 3=good 2=fair 
1=poor   
Item Evaluated 
Points 
Possible Points Possible 
Points 
Possible  
Understanding of Safety Issues 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1  
Solution was clear and logical 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1  
Solution was financially sound and workable 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1  
Examples support solution 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1  
Confidence on solving this problem 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1  
Safety Scenario:   Peer Feedback    
You and F.E. have just been hired into the department where 
you are currently placed. You have been assigned to two days 
of hospital orientation. Day one covers the hospitals policies 
regarding legal responsibilities. Day two covers the hospital's 
safety policies, such as electrical, radiation, fire, blood borne 
pathogens, disaster, ergonomics, and hazardous chemicals. 
You pay careful attention during orientation, but F.E. plays with 
her iPOD, cell phone, and PDA for most of the two days, 
especially the day on safety, because she feels it is all common 
sense.  
    
Safety Issue:   Teacher Feedback   
Based on the given scenario and what you have learned about 
safety and observed in YOUR department, answer the following 
questions:      
**What is the problem and what impact could F.E. ha ve on 
herself, coworkers, patients, the quality of care, and costs? 
(address each of these issues using reasonable exam ples 
from your department)     
**Would you want to work closely with her? Why/Why not?     






    
Topic – Ethics  
5 = superior 4 = excellent 3 = good 2 = 
fair 1 = poor  
 Self Peer Teacher 
Item Evaluated 
Points 
Possible Points Possible 
Points 
Possible 
Understanding of Ethical Issues 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 
Solution was clear and logical 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 
Solution was financially sound and 
workable 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 
Examples support solution 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 
Confidence on solving this problem 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 
Ethics Scenario:   Peer Feedback   
You have just been hired into the department 
where you are currently placed. E.D. is a patient 
being cared for in your department. He is 67 years 
old and claims that he doesn't have any family in 
the area. You don't know what religion he is or if 
he has signed a Living Will. What ethical dilemmas 
do health care workers face today with modern 
medicine in the department that you are working 
in?     
Ethics Issue:   Teacher Feedback  
Based on the given scenario and what you have 
learned about ethics and observed in YOUR 
department, answer the following questions:     
**What is the problem and what impact could 
ethics have on type of care, costs, family, and 
health care workers? (address each of these 
issues using reasonable examples from your 
department)    
**Would you want to be the health care wo rker 
that takes a patient off life support? Why/Why 
not?    
**What solution would you recommend?    
 
 





Problem Solving Rubric    
Topic – Aging  
5 = superior 4 = excellent 3 = good 2 = 
fair 1 = poor  
 Self Peer Teacher 
Item Evaluated 
Points 
Possible Points Possible 
Points 
Possible 
Understanding of Aging Issues 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 
Solution was clear and logical 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 
Solution was financially sound and 
workable 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 
Examples support solution 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 
Confidence on solving this problem 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 
Aging Scenario:   Peer Feedback   
A lot of the care you do in your department 
focuses on care of older adults, known as the 
geriatric population. Physical changes (skeletal, 
muscular, cardiovascular, respiratory, endocrine, 
nervous, integumentary, urinary, gastrointestinal, 
mental health) in response to aging results in 
many conditions and diseases. Health care 
workers need to be aware of how the older person 
differs from younger adults and adapt care 
accordingly. B.B . is an 83-year old female that has 
received care through your department.     
Aging Issue:   Teacher Feedback  
Based on the given scenario and what you have 
learned about anatomy and observed in YOUR 
department, answer the following questions:     
**What is the problem and what impact does 
aging have on the care that she will receive 
(think of all of the body systems or the type of 
care in your department), cost of care, and 
safety for B.B.? (address each of these issues 
using reasonable examples from your 




    
   
 
Appendix D 
  S=Safety    
S=
Self     P = Peer         
T=Teache
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